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a b s t r a c t
Objectives: The success of a Dutch program to disseminate quality improvement projects
depends on the participation of physicians working in program hospitals. The leadership
of hospital executives (CEOs) is considered an important explanation. This study aims
to determine whether the relation, between the extent to which physicians notice their
CEOs stimulate improvement initiatives and the number of projects joined by physicians,
is moderated by the consensus among physicians working in the same hospital.
Methods: Multilevel analyses are applied on data of 286 physicians from eight hospitals to:
(1) estimate whether participation depends on noticing if CEOs stimulate improvement,
(2) test if an individual’s participation differs when more colleagues have the same opinion
(effect modiﬁcation).
Results: Signiﬁcant moderator effects are found. The participation of physicians, noticing
that CEOs stimulate improvement is higher when more colleagues share this opinion. For
physicians not knowing whether improvement is encouraged, higher consensus coincides
with lower participation.
Conclusion:Project involvement of physicians depends on their consensus about encourage-
ment by CEOs. This conﬁrms the importance of strategic leaders in dissemination programs.
Further research is recommended into causes of CEO leadership visibility and methods to
strengthen leadership climate.1. Introduction
Since the 1970s increasing attention is given to the
effects of leadership in organizations. The current scien-
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tiﬁc debate is often centred at the nature, causes and
effects of leadership in general or particular leadership
styles. It is common to express the effects of leadership in
terms of productivity, job satisfaction, self efﬁcacy, learn-
ing behaviour, organizational culture or team performance
[1–3]. The leadership effectwe focuson in the current study
is the participation of physicians in a variety of improve-
mentprojects. It is oneof theoutcomemeasuresof a change
program for hospitals in the Netherlands. Better Faster pil-
lar 3 (BFp3) aims at organizational learning and the spread
of innovations. The program is based on the simultaneous
implementation of several improvement projects by mul-
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Box 1: Better Faster pillar 3.
Better Faster pillar 3 is a national action program to
stimulate transparency, efﬁciency and quality of care
by implementing improvement projects in a selected
group of hospitals in the Netherlands. Its mission:
‘Realizing a substantial and appealing performance
improvement in 20% of Dutch hospitals on the areas of
patient logistics and patient safety. Simultaneously, a
‘ﬂywheel’ is established within participating hospitals,
aimed at internal spread of results and newly devel-
oped competencies.’ [5]. Theﬂywheel is ametaphor for
an infrastructure enabling further improvement and
dissemination. Twenty four hospitals are divided in
three groups of equal size. Each group joins the pro-
gram for a period of two years. In the ﬁrst year teamsof
managers, physicians and nursing staff run improve-
ment projects based on rapid cycle improvement.
The four patient safety projects have different goals:
increasing the number of safety incident reports and
reduction of the prevalence of pressure ulcers, med-
ication errors and post-operative wound infections.
Three other projects affect patient logistics and have
to do with increasing operation theatre productivity
and reducing access time for outpatient appointments,
throughput times and length of in-hospital stay. Year































pprojects over new departments and care processes.
idisciplinary teams, combined with a strategic leadership
rogram for chief executive ofﬁcers (CEOs) (Box 1 contains
nformation on BFp3) [4,5].
In the Netherlands hospital CEOs are responsible for
ormulating, preparing and executing the hospital’s policy.
ithin the national change program, executives of partici-
ating hospitals have the explicit task to stimulate internal
mprovement processes and the active participation of hos-
ital staff, and physicians in particular. Executives have a
ey role to fulﬁl in setting out the strategic course of their
rganization to match the program targets of sustainability
nd spread [6]. They are expected to communicate a vision
avouring the hospital-wide spread of BFp3 improvement
rojects [8]. Program success requires motivation among
hysicians and nursing staff to implement promising tech-
iques to improve the quality, safety and efﬁciency of the
are delivery. The focus of this article is on the relation
etween the number of projects joined by physicians in
ight BFp3 hospitals and a speciﬁc aspect of CEO leader-
hip: the extent to which physicians perceive that their
EOs stimulate improvement. Secondly–because it is likely
hat physicians working in different hospitals perceive and
xperience the leadership of executives differently – we
ill examine whether the degree of consensus among
hysicians inﬂuences this relation. In the literature this
egree of consensus on leadership among staff is deﬁned
s the strength of the leadership climate; an organizational
haracteristicwith a knownmoderator effect [7]. By testing
wo hypotheses we want to answer the question whether
onsensus on perceived CEO change support among physi-
ians of the same hospital inﬂuences the relation between
hysician’s perception and participation.licy 91 (2009) 306–313 307
2. Theory and hypotheses
2.1. CEO leadership in a dissemination program
The planned implementation and internal spread can
only take place when projects are sufﬁciently supported
by external change agents and internal hospital actors
at all organizational levels [8,9]. When it comes to the
highest level, strategic management, we know from the lit-
erature that executives play an important role in change
processes [10–14]. Strategic managers determine the orga-
nization’s focus and direction. Based on a review of
the conditions for successful performance management
Leggatt and Dwyer deﬁned several leadership functions.
Organization leaders need to: (1) create a climate where
experiments and learning is encouraged; (2) articulate and
communicate a clear and consistent vision; (3) enhance
organizational and employee adaptability to change; and
(4) provide an appropriate model, individualized support
and create high performance expectations [15]. Within
the dissemination program as described in Box 1 the
tasks of CEOs can be summarized as: raising expectations
and encouraging physicians to participate in improve-
ment projects based on learning cycles and attendance
of team training sessions. Effective executives should
assure physicians that joining the projects is valuable.
Still, their capability to do more than mere persuasion
is limited. Dutch hospitals have a history of dual lead-
ership. Physicians have a strong autonomy. They mostly
are self-employed and usually only work in one hospi-
tal.
In all BFp3 hospitals the management has commu-
nicated to the staff that the hospital participated in a
national improvement program to disseminate innova-
tions via quality improvement collaboratives. Physicians
were approached personally, in group meetings in the
hospital, or by internal news letters to inform them that
participation was the norm [16]. One way to address the
effectiveness of hospital executives in persuading physi-
cians to join projects, is to look at the extent to which
physicians experience that CEOs stimulate improvement as
demanded by the program. Tentatively, the population of
physicians in each hospital can be divided in three groups.
Some physicians will be aware of the norm set by the
program and experience that CEOs noticeably stimulate
improvement initiatives (‘noticing’). A second groupwill be
aware of the norm, but does not notice whether improve-
ment is encouraged by their executives (‘not noticing’).
A third group consists of physicians that took no notion
of the norm or the extent to which change is stimulated
(‘no idea’). Not noticing or having no idea indicates that
executives fail to communicate a clear vision or are inca-
pable of generating commitment among physicians. We
expect that physicians belonging to the ‘noticing’ group
will more often be involved in projects than the other two
groups.Hypothesis 1. Physicians noticing that their CEOs stimu-
late improvement, participate more than their colleagues
who do not notice or know.
308 M.L.A. Dückers et al. / Health PoFig. 1. Study model to test the moderator effect of the level of consensus
among physicians.
2.2. Modiﬁcation by leadership climate
It can be doubted, however, whether the effect of per-
ceived CEO change support is a constant effect. Leadership
notions are shaped in a complex process in which inter-
actions with staff are indispensable [17,18]. Perceptions of
leadership qualities are embedded in groups, teams and
organizations [19]. Congruence between perceptions can
only be deﬁned at a higher level than the individual. This
is related to organizational climate: the shared percep-
tions of its members on events, practices and procedures
within an organization [20,21]. Recent studies show that
organizational climate inﬂuences staff involvement and
organizational performance [22,23]. A positive relationwas
found between the similarities of staff perceptions on the
one hand and staff involvement and performance on the
other. In addition to shared perceptions of events, practices
and procedures, individuals can also agree on their percep-
tions of other domain speciﬁc climates, e.g. service climate,
safety climate and leadership climate [7,24,25]. This study
focuses on the last one. Chen and Bliese describe leader-
ship climate as the shared perceptions about the leader
[7]. In a strong leadership climate staff members are posi-
tive about the leadership and consensus is high. In a weak
climate there are greater differences in perceptions and
expectations [25]. Our second hypothesis is that the degree
of consensus on CEO leadership in each hospital moderates
the relationbetweenaphysician’s leadership judgmentand
the average number of projects a physician joined (Fig. 1).
We expect that participation is higher when a physician is
positive about CEO leadership andworks in a hospital envi-
ronment where more of his/her colleagues agree (strong
leadership climate). Higher at least than the participation
of a ‘not knowing’ or ‘not noticing’ physician in a high con-
sensus environment. The moderator effect in the last two
groups may even be negative.
Hypothesis 2. The relation between noticing that CEOs
stimulate improvement and physician participation is
moderated by the consensus among colleagues of the same
hospital.
3. Method3.1. Respondents and data collection
Physicians were sampled from eight hospitals that par-
ticipated inBFp3 fromtheendof2004until theendof2006.
All hospitals started their program participation in Octo-licy 91 (2009) 306–313
ber 2004. Seven of the hospitals are general hospitals, one
of them is a university hospital. After comparing medical
specialties or departments per hospital, we found twelve
departments thatwere present in eachhospital: anaesthet-
ics, cardiology, ear, nose and throat (ENT), general surgery,
gynaecology, internal medicine, lung diseases, neurol-
ogy/neurosurgery, eye surgery, pediatrics, rheumatology
and urology. Five other specialties were present in seven
hospitals: dermatology, orthopaedics’, plastic surgery, jaw
surgery and intensive care.
Per specialty physicians were selected by checking hos-
pital websites. In the university hospital the number of
physicians was much higher than in the other hospitals.
Therefore, a contact person – responsible for the coor-
dinated implementation of BFp3-projects in this hospital
– selected physicians per specialty that were primarily
occupied with patient care. All together, 864 physicians
were assigned a unique code and received a question-
naire, accompanied by a letter stressing voluntary and
anonymous participation. To maximize response, a short
questionnaire was developed, A5-size, that could be sent
back directly by mail without a stamp. The answers to the
following questions are relevant to test the hypotheses:
- Did you participate in an improvement project last year
(yes or no)?
- If so, please mark the project(s) in the list (more than
one answer is possible): pressure ulcers, medication
safety, postoperative wound infections, productivity of
operation theatres, process redesign, access time for out-
patient appointments and/or safe incident reporting (0–7
projects).
- Do you notice that improvement initiatives are stimu-
lated by the CEOs (yes, no or no idea)?
3.2. Multilevel analyses
Both the dependent and independent variables in this
study are based on self-reported data. Our dependent
variable participation by physicians (PC) was computed by
counting up the number of joined projects as marked by
the respondents, ranging from zero to seven. An example of
the nature of the independent variables is given in Table 1.
The ﬁrst variable is the degree to which individual physi-
cians notice that CEOs stimulate improvement (CSI1–3).
Each physician belongs to one of the three opinion groups.
The threecolumns in themiddle contain (hypothetical) per-
centages of physicians noticing, not noticing and having no
idea about CEO leadership (percentages add up to 100%).
A look at these percentages enables to determine the pro-
portion of physicians in a hospital agreeing with a given
physician. The second independent variable is an interac-
tion term, representing the percentage of colleagues with a
similar leadership perception (PerSub1–3; columns at the
right).
Because physicians are nested within departments
within hospitals it is appropriate to use multilevel mod-
elling [26,27]. The total variation in participation is
separated into three parts due to differences between
individual specialists, differences between departments
and differences between hospitals. Analyzing the relations
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within and between these levels is important for being able
to understand behaviour patterns in the eight hospitals
[28].
Two testmodels are constructed.Model 1 contains three
intercepts, representing the extent towhichCEOs stimulate
improvement is experienced as such by physicians (BL1–3).
In this model the average participation per physician per
group is estimated. In order to test Hypothesis 1 the three
intercepts are compared using Chi square tests.
In the second model the three PerSub interaction terms
– the percentage of colleagues in the same hospital agree-
ing with a physician are added. Model 2 is used to test
Hypothesis 2.
The change in deviance between both models is also
tested. The deviance can be regarded as a measure of
lack of ﬁt between model and data. In general, the larger
the deviance (−2loglikelihood), the poorer the ﬁt to the
data. The deviance test is a tool to assess whether each
next model leads to a substantial reduction in deviance
compared with the previous one. For all analyses, MLwiN
software version 2.02 was used. Estimation method was
iterated generalized least squares (IGLS) [29].
4. Results
4.1. Degree of participation by physicians
The total response to the questionnaires was 36%
(n=313), ranging from 17% to 49% across the hospitals
(Table 2). On average, physicians in the eight BFp3 hos-
pitals participated in 1 project (SD= .91, range: 0–5); 29%
did not join any project, 50% participated in 1 project,
16% in 2 projects, 4% in 3 projects, 0% in 4 projects and
1% in 5 projects. In Table 2 we can see how the average
participation differs between hospitals from .41 to 1.32.
Physicians were asked if CEOs stimulate improvement ini-
tiatives; 55% noticed, 25% had no idea and 20% said not
to notice it. The relative size of the leadership opinion
groups varies between hospitals. The percentage of physi-
cians ‘noticing’ ranges from 35% to 76%, the percentage ‘not
noticing’ from 5% to 39% and ‘not knowing’ from 8% to
46%.
A total of 19 physicians (8%) joined the project to
reducewound infections, 30 physicians (13%) the project to
improve medication safety, 31 (14%) the project to enhance
operation theatre productivity, 25 (11%) the project to
reduce postoperative wound infections and 37 (16%) the
project to stimulate incident reporting. The participation in
the two remaining logistics projects is substantially higher:
61 physicians (27%) participated in the project to reduce
throughput times for diagnostics and treatment and the
number of care days (process redesign), 110 (49%) were
involved in the project to reduce the access time for outpa-
tient appointments.
4.2. Model testingTo test both hypotheses we conducted a series of mul-
tilevel analyses (Table 3). In our data 284 physicians (with
complete information) are nested within 100 departments
in 8 hospitals.
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Table 2
Response to questionnaires, average project participation by physicians and opinion groups per hospital.
Hospital 1 2 3 4 5 6 7 8 Total
Number of physicians selected 77 89 160 129 101 93 95 121 864
Number of questionnaires returned 38 40 27 61 40 39 40 28 313
Response rate (%) 49 45 17 47 40 42 42 23 36
Participation by physicians (PC)a 1.32 1.18 1.31 1.15 1.28 .72 .58 .41 1.01
Physicians not noticing (PerSub1)b 15% 5% 38% 28% 18% 13% 17% 26% 20%
Physicians not knowing (PerSub2)b 9% 21% 8% 24% 18% 37% 46% 39% 25%
%Physicians noticing (PerSub3)b 76% 74% 54
a Average number of projects joined.
b Relative size of leadership opinion groups.
Hypothesis 1: In both models the average participation
– or the intercept – per group was estimated (BL1-BL3).
Chi square testing shows, that on average the participation
of physicians noticing that executives stimulate improve-
ment, is not signiﬁcantly higher than the participation of
the ones who do not notice or have no idea. The Chi square
threshold value for p=0.05 with 3 degrees of freedom is
7.82. In none of the models the Chi square value reaches
this threshold (model 1: 2.94; model 2: 1.02).
Hypothesis 2: In the second model the interaction effect
of consensus on the relation between individual opinion
and physician participation is estimated. The tests show
that there are two subgroups of physicians where con-
sensus on CEO leadership affects the number of projects
joined. Within the ‘noticing’ group the average partic-
ipation of a physician is higher when the consensus
percentage with colleagues is higher. The moderator effect
is that participation is multiplied by 2.06 for every per-
cent increase in consensus. Within the ‘not knowing’ group
the moderator effect is negative. Participation is multi-
plied by −2.48 if consensus within the hospital increases
Table 3
Multilevel analyses: effect of leadership judgement and consensus on physician p
Leadership ju
Fixed effects
Average participation of physician*: Intercept (SE
- not noticing CEOs stimulate improvement (CSI1) 1.076 (.157)
- not knowing whether CEOs stimulate improvement (CSI2) .905 (.141)
- noticing CEOs stimulate improvement (CSI3) 1.112 (.119)
Relative size of leadership opinion groups**:
- percentage colleagues not noticing (PerSub1) –
- percentage colleagues not knowing (PerSub2) –
- percentage colleagues noticing (PerSub3) –
Random effects
Variance components: Variance (SE
- between hospitals .070 (.049)
- between departments .085 (.051)
- between physicians .661 (.066)







* The average participation for physicians within each CSI subgroup (intercept)
** Moderator effect: where CSI represents the perception of an individual phys
colleagues in the same hospital with a similar opinion (Table 1).48% 64% 50% 37% 35% 55%
by one percent. According to the deviance test, model 2
yields a signiﬁcant improvement compared to model 1
(p<0.05). In both models most of the variance in partic-
ipation is located at the level of the individual physician.
Variance at higher levels was equally divided between hos-
pitals and departments, but could not be estimated as
signiﬁcant.
Both moderator effects, as well as the moderator effect
of the ‘no idea’ group, are visualized in Fig. 2. In the
middle of the ﬁgure a dotted vertical line is shown. Its
position on the x-axis represents the average consensus
per group among physicians in all eight hospitals. The
alternative was to present the consensus lines on an axis,
ranging from 0% to 100%. In that case the average of each
moderator effect line would have been situated at differ-
ent positions (55%, 25% and 20%). In the current ﬁgure,
instead, the lines are centred at zero. Negative values
(left from the dotted vertical line) represent the effect on
participation when the consensus among colleagues in a
particular hospital is below average. The positive values
(on the right side of the dotted vertical line) stand for
articipation.

















ician, PerSub variables are CSI variables multiplied by the percentage of
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Fig. 2. The moderator effect of consensus: how the participation of an
individual physician in improvement projects changes when more col-
leagues in the same hospital share his or her leadership perception
(modelled results; n=286). Note: The x-axis represents the consensus in





































eonsensus within the eight hospitals for each opinion group). Negative
umbers point at a situation in which the percentage of physicians with
certain opinion is below average, positive values point at the opposite,
he percentage of physicians noticing or not knowing is above average.




In this study the concept of leadership climate was
sed to explain the participation of physicians in improve-
ent projects within a national change and dissemination
rogram. We tested how the relation between physician
articipation and the extent to which CEOs stimulate
mprovement initiatives ismoderated by the degree of con-
ensus among physicians of the same hospital. On average,
he participation of physicians, noticing that executives
timulate improvement, does not differ signiﬁcantly from
he ones having no idea or from the ones not noticing.
ypothesis 1 is not supported by the tests. Hypothesis 2,
owever, we accept. The degree of consensus among physi-
ians working in the same hospital moderates the relation
etween a physician’s leadership perception and participa-
ion. Participation increases when a physician notices that
EOs favour improvement and works in a hospital where
ore physicians agree on this (positive modiﬁcation). Par-
icipation is lower when a physician has no idea whether
EOs stimulate improvement andworks in an environment
here colleagues think the same (negative modiﬁcation).
he moderator effect of the third group – not noticing – is
ot signiﬁcant.
The multilevel models indicate that the variance in par-
icipation is primarily located at physician level. Although
ariance components at hospital and department level
roved not to be signiﬁcant, the fact remains that in
he second model 13% of the total variance is located at
hese levels. This percentage indicates that higher level
ifferences probably exist, but that there is a power
roblem resulting from the sample size at the higher lev-
ls.licy 91 (2009) 306–313 311
5.2. Theoretical and practical implications
Physician participation reaches a maximum in an envi-
ronment where physician and colleagues agree that CEOs
stimulate change and participation drops when physicians
and their colleagues have no idea about CEO leadership.
From this we conclude that every hospital CEO with inten-
tions toencouragephysicians to join improvementprojects,
must really give groups of physicians the feeling that they
are stimulated. Besides visible results, interpersonal rela-
tionshipsandmanyother factors, progress indissemination
is to be made by reaching and convincing the ‘no idea’
group. When it comes to encouraging physicians to follow
the strategic line, extensionof CEOvisibility is vital. In those
instances when a CEO operates not as one individual, but
as part of a group, CEOs must face the challenge of cooper-
atively sending out an unambiguous message towards the
medical staff. Bymeans of a practical solution, the CEOs can
make one or more of them formally responsible for inno-
vation and quality improvement, and communicate this
within the organization accordingly.
Future research should focus on the question how man-
agement layers in between can be used as a vehicle to
expand thevisibilityof a clearunambiguous strategicvision
in favour of sustainable spread, as well as the conviction
that improvement is stimulated. Stating the importance
of CEO leadership is one thing, understanding its nature
is another. We recommend further research into aspects
of strategic leadership like priority setting, climate gener-
ation, attribution of resources, and how this contributes
to the conviction of individual physicians. Moreover, it is
unclear whether the effects are different in other groups of
professionals like nursing staff (who traditionally have less
horizontal networks than physicians), nor what the rela-
tion is with organizational characteristics such as hospital
size and the state of quality management systems.
The ﬁndings presented are particularly relevant
for a more distinctive branch of change management
approaches in health service organizations. Our study goal
was formulated from the perspective of a dissemination
program inDutch hospital care. BFp3hospitals are involved
in the implementation and internal spread of improvement
projects throughout their organization. Other programs,
publicly and privately funded, with similar ambitions and
essentials have been launched in several countries. Again,
the success of these other initiatives depends on the actual
degree of dissemination of improvement methods and
the participation of professionals in projects aimed at
changing processes and outcomes. Many improvement
programs also aim at system change, but not automatically
encompass a leadership program at strategic level like
BFp3. The leadership program is designed to establish a
balance between changes at strategic, tactical and opera-
tional level during the period in which the hospital-wide
sustainable spread strategy is shaped and implemented.
Our ﬁndings say nothing about the effectiveness of the
leadership program, but do support the initial assumptions
of the program makers on the value of strategic leader-
ship. The current study provides an argument for testing
whether the situation in health service organizations in
other dissemination programs, is comparable to the one of
ealth Po
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BFp3. Perhaps this will add information about the value
of enriching dissemination programs with distinctive
leadership programs.
5.3. Limitations
A questionnaire was used to ask physicians whether
CEOs stimulate improvement initiatives. An important lim-
itation is that no pre-testing ﬁndings are available for the
survey instrument. Future research should be conducted
with validated Likert-scales.
In the current study CEO leadership has been measured
as the perception of physicians. Other more objective mea-
sures are not available, but since the question was posed
right after questions about the BFp3 improvement projects
(effects, determinants for success or failure), the scope and
sequenceof thequestionnaire shouldbe a logical prelude to
gain valid scores on the leadership question. All the same,
this study could have been improved through in-depth
interviews of physician respondents to provide reasons for
physician participation.
As with many studies, the causality of the research can
bequestioned. This is a limitation in the sense that it is difﬁ-
cult to determine whether greater participation increased
the number of physicians noticing leadership support or
the other way around.
Finally, the risk of a non-response bias is likely. Only
33% of the intended population completely ﬁlled out the
questionnaire. A total of 70% of the responding physicians
has participated in one or more of the program’s projects
with an average of one project per physician. We cannot
rule out thepossibility of a systematicnon-response. In that
case the number of physicians that did not participate in
any project is probably underrepresented.
6. Conclusions
In this study we analyzed the moderating effect of lead-
ership climate within hospitals on the relation between
perceived leadership of CEOs by physicians and the par-
ticipation of physicians in improvement projects. The
hypothesized moderator effect was conﬁrmed. Participa-
tion reaches an optimum when a physician, who perceives
that CEOs stimulate improvement, works in a hospital
with more colleagues with the same perception. Partici-
pation decreases when a physician, who has no idea about
encouragement by CEOs, works in a hospital where more
colleagues share this perception. Hence, if an executive
wants to encourage physicians in his or her hospital to
join improvement projects, it is important that CEOs man-
age to maximize the visibility of their intended course and
are successful in minimizing ambiguity. Further research
is needed to acquire more detailed information on aspects
of strategic leadership that make physicians feel improve-
ment is stimulated by CEOs.
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